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Abstract of JP2003332089 

PROBLEM TO BE SOLVED: To provide 
an electrodeless discharge lamp lighting 
device, capable of operating an 
electrodeless discharge lamp having 
frequency characteristics with a proper 
output frequency in combination with an 
exciting coil. 

SOLUTION: A control circuit 7a is 
provided for the electrodeless discharge 
lamp lighting device including the 
electrodeless discharge lamp 1, a DC power 
supply 2, a power converter 3 for 
converting a DC power from the DC power 
supply 2 into a high-frequency power 
according to a control signal, the exciting 
coil 4 for receiving the high-frequency 
power converted by the power converter 3 
and having a high-frequency 
electromagnetic field act on the 
electrodeless discharge lamp 1, and an 
oscillator 6 for outputting an oscillation 
signal as the control signal. The control 
circuit 7a is composed of an output detector 
71a for detecting an output of the power 
converter 3 and a frequency control circuit 
73a for controlling frequencies of the 
oscillation signal of the oscillator 6 so that 
the detected output is set to a predetermined 
output. A limit part 731a for limiting the 
variable range of the frequencies controlled 
by the frequency control circuit 73a to a 
predetermined range is provided in the 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electrodeless discharge LGT which comes to enclose discharge gas 
with the container of translucency, and the DC power supply which output direct 
current power, The power converter which changes the direct current power from 
said DC power supply into high-frequency power according to a control signal, The 
excitation coil which makes RF electromagnetic field act on said electrodeless 
discharge LGT in response to the high-frequency power changed by this power 
converter, The capacitive component connected to this excitation coil, a serial, or 
juxtaposition, and the oscillator which outputs an oscillation signal as said control 
signal, An output detection means to detect the output of said power converter, and a 
frequency control means to control the frequency of the oscillation signal of said 
oscillator so that the output detected by this output detection means turns into a 
predetermined setting output, The electrodeless discharge LGT lighting device 
characterized by having a limit means to restrict the change width of face of the 
frequency controlled by this frequency control means to predetermined within the 
limits. 

[Claim 2] Said limit means is an electrodeless discharge LGT lighting device according 
to claim 1 characterized by restricting the change width of face of the frequency 
controlled by said frequency control means within the limits of **20% of frequency 
focusing on the frequency corresponding to a predetermined output frequency. 
[Claim 3] Restricting within the limits of a frequency which said limit means is before 
and after lighting of said electrodeless discharge LGT, and is different, and said limit 
means the detection result of the purport which said electrodeless discharge LGT 
turned on, or a time check — the time check by the means — operating after lighting 
of said electrodeless discharge LGT, and said limit means in response to a result the 
detection result of the purport which said electrodeless discharge LGT turned on, or a 
time check — the time check by the means — operating until it suspends actuation 
after lighting which received the result and receives the result, and said limit means 
Restricting only upper limited frequency to change of the frequency of said oscillation 
signal and said limit means are an electrodeless discharge LGT lighting device 
according to claim 1 or 2 characterized by being either of restricting only a lower cut 
off frequency to change of the frequency of said oscillation signal. 
[Claim 4] That said frequency control means has a means to detect the frequency of 



the output of the oscillation signal by said oscillator, or said power converter, or said 
frequency control means It has a fixed oscillation means to oscillate on a fixed 
frequency, and a frequency comparison means to compare the frequency by this fixed 
oscillation means with the frequency of the oscillation signal by said oscillator. An 
electrodeless discharge LGT lighting device given in either of claims 1-3 
characterized by controlling the frequency of the oscillation signal of said oscillator 
using the difference of these frequencies that are compared by this frequency 
comparison means and obtained. 

[Claim 5] The frequency by said fixed oscillation means is an electrodeless discharge 
LGT lighting device according to claim 4 characterized by being equal to the 
frequency of the upper limit of predetermined within the limits restricted by said limit 
means, or a minimum. 

[Claim 6] An electrodeless discharge LGT lighting device given in either of claims 1-5 
characterized by having the output adjustable means which makes the output of said 
power converter in agreement with said setting output when the frequency of the 
upper limit of predetermined within the limits restricted by the frequency and said limit 
means of the oscillation signal by said oscillator or a minimum is equal and the output 
of said power converter differs from said setting output. 

[Claim 7] For said output adjustable means, changing the direct current voltage 
outputted from said DC power supply or said output adjustable means is an 
electrodeless discharge LGT lighting device according to claim 6 characterized by 
changing the duty of the oscillation signal by said oscillator. 

[Claim 8] The upper limit of predetermined within the limits restricted by said limit 
means is an electrodeless discharge LGT lighting device given in either of claims 1-7 
characterized by being a frequency between 1 50-200kHz. 

[Claim 9] the minimum of predetermined within the limits to which said power 
converter be restrict by said limit means including a switching element be an 
electrodeless discharge LGT lighting device given in either of claims 1-8 characterize 
by be set as a frequency which make an inphase phase relation between the electrical 
potential difference of the point nearest to the switching element , and a current on 
wiring which connect said switching element and said excitation coil . 
[Claim 10] The electrodeless discharge LGT which comes to enclose discharge gas 
with the container of translucency, and the DC power supply which output direct 
current power, The power converter which changes the direct current power from 
said DC power supply into high-frequency power according to a control signal, The 
excitation coil which makes RF electromagnetic field act on said electrodeless 



discharge LGT in response to the high-frequency power changed by this power 
converter, The capacitive component connected to this excitation coil, a serial, or 
juxtaposition, and the oscillator which outputs an oscillation signal as said control 
signal, An output detection means to detect the output of said power converter, and a 
frequency control means to control the frequency of the oscillation signal of said 
oscillator so that the output detected by this output detection means turns into a 
predetermined setting output, It has a limit means to restrict the change width of face 
of the frequency controlled by this frequency control means to predetermined within 
the limits. Said limit means While restricting the change width of face of the frequency 
controlled by said frequency control means within the limits of **20% of frequency 
focusing on the frequency corresponding to a predetermined output frequency It 
restricts within the limits of a frequency which is before and after lighting of said 
electrodeless discharge LGT, and is different. Said frequency control means It has a 
fixed oscillation means to oscillate on a fixed frequency, and a frequency comparison 
means to compare the frequency by this fixed oscillation means with the frequency of 
the oscillation signal by said oscillator. Using the difference of these frequencies that 
are compared by this frequency comparison means and obtained, control the 
frequency of the oscillation signal of said oscillator and the frequency by said fixed 
oscillation means The electrodeless discharge LGT lighting device characterized by 
being equal to the frequency of the upper limit of predetermined within the limits 
restricted by said limit means, or a minimum. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention changes direct current power into 
high-frequency power with a power converter, supplies it to an excitation coil, and 
relates to the electrodeless discharge LGT lighting device which turns this on by 
making RF electromagnetic field act on an electrodeless discharge LGT from this 
excitation coil. 
[0002] 

[Description of the Prior Art] Various fields are expected to be developed broadly 
from having the big description that this kind of electrodeless discharge LGT lighting 
device is long lasting as a whole since an electrode does not exist in the interior of an 
electrodeless discharge LGT. 



[0003] The block diagram of the conventional electrodeless discharge LGT lighting 
devices (for example, JP,6-76971,A etc.) is shown in drawing 25 . 
[0004] Electrodeless discharge LGT 1 with which an electrodeless discharge LGT 
lighting device comes to enclose discharge gas with the container of translucency in 
drawing 25 , The alternating voltage from a source power supply AC For example, DC 
power supply 2 changed and outputted to the direct current voltage of 75V, The 
power converter 3 which changes the direct current power from DC power supply 2 
into high-frequency power according to a control signal, The excitation coil 4 which 
makes RF electromagnetic field act on electrodeless discharge LGT 1 in response to 
the high-frequency power changed by this power converter 3, The matching circuit 5 
which becomes by two capacitors (capacitive component) which are interposed 
between this excitation coil 4 and the output of a power converter 3, and are 
connected to a serial and juxtaposition to the excitation coil 4, It is constituted by the 
oscillator 6 which outputs an oscillation signal as the above-mentioned control signal, 
and the control circuit 7 which controls the oscillation frequency of the oscillation 
signal by this oscillator 6. 

[0005] It is formed with a heat-resistant translucency container that quartz glass or 
the polycrystal alumina of electrodeless discharge LGT 1 is spherical, or tubed, and 
the luminescence medium is airtightly enclosed with the interior. For example, iodine 
sodium and cerium chloride are enclosed by this weight ratio as a luminescence 
medium, and the xenon of the partial pressure of about 500 torr(s) is enclosed as a 
buffer gas so that the light may be emitted. 

[0006] The noise filter 30 which a power converter 3 is connected to the output of DC 
power supply 2, and consists of an inductor, a capacitor, etc., The switching elements 
Q1 and Q2 of the pair connected to a serial between the outputs of DC power supply 
2 through this noise filter 30 (MOSFET), It is constituted by the transformers T1 and 
T2 which input the control signal from an oscillator 6 and are outputted by opposition, 
and the negative bias circuits 31 and 32 which carry out switching control of the 
switching elements Q1 and Q2 according to the control signal outputted from these 
transformers T1 and T2, respectively. 

[0007] The excitation coil 4 carries out the 2-3 turn volume time of the right 
conductivity metals, such as aluminum, forms them in a coiled form, and it is arranged 
so that electrodeless discharge LGT 1 may be surrounded. 

[0008] An oscillator 6 is an oscillator of the armature-voltage control form where an 
oscillation frequency changes continuously by 1 3.2-1 3.8MHz. 

[0009] The input voltage detector 70 which detects the input voltage of the power 



converter 3 according [ a control circuit 7 ] to the above-mentioned control signal, 
The phase contrast detector 72 which detects the phase contrast of the output 
current detector 71 which detects the output current of a power converter 3, and the 
input voltage detected by the input voltage detector 70 and the output current 
detected by the output current detector 71, It is constituted by the frequency control 
circuit 73 which controls the frequency of the oscillation signal by the oscillator 6 by 
changing the electrical-potential-difference value supplied to an oscillator 6 
according to the phase contrast detected by this phase contrast detector 72. 
[0010] The input voltage detector 70 is constituted by transformer T3 by which a 
primary coil is connected to the primary coil of transformers T1 and T2 at a serial, and 
the resistance R70 connected to the secondary coil of this transformer T3 at a serial, 
and detects the both-ends electrical potential difference of this resistance R70 as 
input voltage of a power converter 3. The output current detector 71 becomes by the 
current transformer by which a primary coil is interposed in a serial at the node of 
switching elements Q1 and Q2, and takes out the output current of the detected 
power converter 3 from the secondary coil of this current transformer. 
[0011] In the electrodeless discharge LGT lighting device of the above-mentioned 
configuration, if the switch which is not illustrated is closed and a power source is 
switched on, a 13.5MHz control signal will be outputted from an oscillator 6, 
transformers T1 and T2 will be passed, and it will become opposition mutually. This 
control signal that became opposition mutually is inputted into both the control 
terminal (gate) of switching elements Q1 and Q2 through the negative bias circuits 31 
and 32, respectively. By this, switching elements Q1 and Q2 will begin switching 
operation, and it will be changed and outputted, for example to the high-frequency 
power of the actual-value electrical potential difference whose direct current power 
of the direct current voltage of 75V is about 300v outputted from DC power supply 2. 
[0012] And while the output current of the high-frequency power is detected by the 
output current detector 71, the input voltage of the power converter 3 by the 
above-mentioned control signal is detected by the input voltage detector 70. Then, 
those phase contrast is detected by the phase contrast detector 72, and the square 
wave electrical potential difference of the ON width of face according to phase 
contrast is outputted from there. For example, at the time of the phase which was 
behind [ the current ] in the electrical potential difference, a square wave electrical 
potential difference with small ON width of face is outputted, and a square wave 
electrical potential difference with big ON width of face is outputted at it at the time 
of the phase which progressed conversely. If such a square wave electrical potential 



difference inputs into the frequency control circuit 73, the electrical potential 
difference impressed to an oscillator 6 while lowering the electrical potential 
difference impressed to an oscillator 6, reducing an oscillation frequency to 13.2MHz 
and the phase is progressing, when the frequency control circuit 73 integrates with a 
square wave electrical potential difference and is behind in the phase will be raised, 
and it controls to raise an oscillation frequency to 13.8MHz. 

[0013] Thus, the high-frequency power outputted from a power converter 3 is 
supplied to the excitation coil 4, and alternating field occur from there. Thereby, 
closed electric field occur inside electrodeless discharge LGT 1, the current which 
flows through the enclosed luminescence medium flows, and the arc discharge of the 
anchor ring in alignment with the inner configuration of the excitation coil 4 occurs. 
[0014] As a result of according to such a conventional electrodeless discharge LGT 
lighting device the oscillation frequency of an oscillator 6 changing so that the phase 
contrast of the electrical potential difference of high-frequency power and a current 
may be reduced, generating of the reactive current can be reduced and it can prevent 
that the component of an electrodeless discharge LGT lighting device is destroyed. 
[0015] In addition, although the electrical potential difference inputted into the phase 
contrast detector 72 is the input signal of the power converter 3 by the control signal 
in the above-mentioned conventional electrodeless discharge LGT lighting device, the 
signal which pressured partially and obtained the electrical potential difference of the 
node of switching elements Q1 and Q2 may be inputted (JP.6-76971 ,A etc.). 
[0016] 

[Problem(s) to be Solved by the Invention] However, in the conventional electrodeless 
discharge LGT lighting device of drawing 25 , the input voltage and the output current 
over a power converter are detected without detecting the output voltage of a power 
converter, and in order to control the frequency of an oscillation signal to reduce such 
phase contrast, even if a difference arises to the power outputted by change of the 
condition of a load from a power converter, the difference cannot be amended. If the 
difference cannot be amended, there is a possibility that the high-frequency power 
outputted may become excessive and a circuit element may break, and also there is a 
possibility that high-frequency power may become [ too little ] and an electrodeless 
discharge LGT may serve as un-switching on the light thru/or going out. 
[001 7] Moreover, it is inadequate in that the output power which changes with the 
conditions of a load from the node of the switching element of a power converter also 
by the method of detecting the output voltage, like JP,6-76971 ,A is detected, and the 
same technical problem as the above occurs. 



[0018] By the way, as an approach of getting to know the output to a load directly, 
how to detect the electrical potential difference or current over an excitation coil, and 
feed back to a control circuit can be considered, it is feeding back the electrical 
potential difference of an excitation coil, a current, power, etc. so that it may become 
a certain predetermined value, and the frequency of an oscillation signal will be 
controlled by this approach. 

[0019] However, in an electrodeless discharge LGT lighting device, an electrodeless 
discharge LGT and an excitation coil have the relation of transformer coupling, and an 
electrodeless discharge LGT lights up by the electromagnetic field generated with the 
excitation coil. The electromagnetic field generated with an excitation coil have the 
reinforcement which is different when output (actuation) frequencies differed, even if 
it was the same electrical potential difference and current. For this reason, in the 
combination of an electrodeless discharge LGT and an excitation coil, various kinds of 
properties will have frequency dependent. This property is greatly different from it of a 
electric-discharge lamp with a common electrode. For example, in the starting 
characteristic of a electric-discharge lamp with an electrode, most starting 
characteristics are not decided by the electrical-potential-difference value impressed 
to the preheating time of an electrode, and inter-electrode [ subsequent ], and the 
property does not necessarily change greatly with output frequencies. 
[0020] On the other hand, the property of an electrodeless discharge LGT is decided 
by the electromagnetic field which the excitation coil combined with the electrodeless 
discharge LGT generates. The electromagnetic field which an excitation coil 
generates come to change greatly with output frequencies, although the electrical 
potential difference and the current are natural. For this reason, in an electrodeless 
discharge LGT lighting device, since the reinforcement of the electromagnetic field 
made to impress differs even if it performs control which keeps the same the level of 
the detected electrical potential difference and current, the condition of an 
electrodeless discharge LGT will change greatly with output frequencies. 
[0021] For example, although it depends for the starting characteristic of an 
electrodeless discharge LGT on an output frequency, in order to control an electrical 
potential difference, a current, etc., when an output frequency is changed, it may go 
into the frequency domain where a property gets worse for an electrodeless discharge 
LGT. Generally, if an electrodeless discharge LGT is turned on with a low output 
frequency, the current which flows in an excitation coil will increase and loss (copper 
loss) with a coil will increase. When the magnetic substance is used for an excitation 
coil, the flux density in the magnetic substance rises and iron loss increases. By these 



things, when an electrodeless discharge LGT is turned on with a low output frequency, 
the power efficiency (excitation coil effectiveness) of the electromagnetic field to the 
power supplied to an excitation coil declines, or loss increases, and heat dissipation 
becomes difficult. On the other hand, if an electrodeless discharge LGT is turned on 
with a high output frequency, a cure by the noise generated by the electrodeless 
discharge LGT lighting device will become difficult. 

[0022] This invention is made in view of the above-mentioned situation, and aims at 
offering the electrodeless discharge LGT lighting device which can operate an 
electrodeless discharge LGT with frequency characteristics with a suitable output 
frequency combining an excitation coil. 
[0023] 

[Means for Solving the Problem] The electrodeless discharge LGT lighting device of 
invention according to claim 1 for solving the above-mentioned technical problem The 
electrodeless discharge LGT which comes to enclose discharge gas with the 
container of translucency, and the DC power supply which output direct current 
power, The power converter which changes the direct current power from said DC 
power supply into high-frequency power according to a control signal, The excitation 
coil which makes RF electromagnetic field act on said electrodeless discharge LGT in 
response to the high-frequency power changed by this power converter, The 
capacitive component connected to this excitation coil, a serial, or juxtaposition, and 
the oscillator which outputs an oscillation signal as said control signal, An output 
detection means to detect the output of said power converter, and a frequency 
control means to control the frequency of the oscillation signal of said oscillator so 
that the output detected by this output detection means turns into a predetermined 
setting output, It is characterized by having a limit means to restrict the change width 
of face of the frequency controlled by this frequency control means to predetermined 
within the limits. 

[0024] Invention according to claim 2 is characterized by said limit means restricting 
the change width of face of the frequency controlled by said frequency control means 
within the limits of **20% of frequency focusing on the frequency corresponding to a 
predetermined output frequency in an electrodeless discharge LGT lighting device 
according to claim 1. 

[0025] Invention according to claim 3 is set to an electrodeless discharge LGT lighting 
device according to claim 1 or 2. Said limit means Restricting within the limits of a 
frequency which is before and after lighting of said electrodeless discharge LGT, and 
is different, and said limit means the detection result of the purport which said 



electrodeless discharge LGT turned on, or a time check — the time check by the 
means — operating after lighting of said electrodeless discharge LGT, and said limit 
means in response to a result the detection result of the purport which said 
electrodeless discharge LGT turned on, or a time check — the time check by the 
means — operating until it suspends actuation after lighting which received the result 
and receives the result, and said limit means Restricting only upper limited frequency 
to change of the frequency of said oscillation signal and said limit means are 
characterized by being either of restricting only a lower cut off frequency to change of 
the frequency of said oscillation signal. 

[0026] Invention according to claim 4 is set to an electrodeless discharge LGT lighting 
device given in either of claims 1-3. Said frequency control means Having a means to 
detect the frequency of the output of the oscillation signal by said oscillator, or said 
power converter, or said frequency control means It has a fixed oscillation means to 
oscillate on a fixed frequency, and a frequency comparison means to compare the 
frequency by this fixed oscillation means with the frequency of the oscillation signal 
by said oscillator. It is characterized by controlling the frequency of the oscillation 
signal of said oscillator using the difference of these frequencies that are compared 
by this frequency comparison means and obtained. 

[0027] It is characterized by invention according to claim 5 of the frequency according 
[ on an electrodeless discharge LGT lighting device according to claim 4 and ] to said 
fixed oscillation means being equal to the frequency of the upper limit of 
predetermined within the limits restricted by said limit means, or a minimum. 
[0028] Invention according to claim 6 has the equal frequency of the upper limit of 
predetermined within the limits restricted in an electrodeless-discharge LGT lighting 
device given in either of claims 1-5 by the frequency and said limit means of the 
oscillation signal by said oscillator, or a minimum, and when the output of said power 
converter differs from said setting output, it is characterized by to have the output 
adjustable means which makes the output of said power converter in agreement with 
said setting output. 

[0029] Invention according to claim 7 is characterized by changing changing said 
output adjustable means in the direct current voltage outputted from said DC power 
supply, or said output adjustable means in the duty of the oscillation signal by said 
oscillator in an electrodeless discharge LGT lighting device according to claim 6. 
[0030] It is characterized by the upper limit of predetermined within the limits to 
which invention according to claim 8 is restricted by said limit means in an 
electrodeless discharge LGT lighting device given in either of claims 1-7 being a 



-i 



frequency between 1 50-200kHz. 

[0031] the minimum of predetermined within the limits to which said power converter 
be restrict for invention according to claim 9 by said limit means including a switching 
element in an electrodeless discharge LGT lighting device given in either of claims 1-8 
be characterize by be set as a frequency which make an inphase phase relation 
between the electrical potential difference of the point nearest to the switching 
element , and a current on wiring which connect said switching element and said 
excitation coil . 

[0032] The electrodeless discharge LGT lighting device of invention according to 
claim 10 The electrodeless discharge LGT which comes to enclose discharge gas with 
the container of translucency, and the DC power supply which output direct current 
power, The power converter which changes the direct current power from said DC 
power supply into high-frequency power according to a control signal, The excitation 
coil which makes RF electromagnetic field act on said electrodeless discharge LGT in 
response to the high-frequency power changed by this power converter, The 
capacitive component connected to this excitation coil, a serial, or juxtaposition, and 
the oscillator which outputs an oscillation signal as said control signal, An output 
detection means to detect the output of said power converter, and a frequency 
control means to control the frequency of the oscillation signal of said oscillator so 
that the output detected by this output detection means turns into a predetermined 
setting output, It has a limit means to restrict the change width of face of the 
frequency controlled by this frequency control means to predetermined within the 
limits. Said limit means While restricting the change width of face of the frequency 
controlled by said frequency control means within the limits of **20% of frequency 
focusing on the frequency corresponding to a predetermined output frequency It 
restricts within the limits of a frequency which is before and after lighting of said 
electrodeless discharge LGT, and is different. Said frequency control means It has a 
fixed oscillation means to oscillate on a fixed frequency, and a frequency comparison 
means to compare the frequency by this fixed oscillation means with the frequency of 
the oscillation signal by said oscillator. Using the difference of these frequencies that 
are compared by this frequency comparison means and obtained, the frequency of the 
oscillation signal of said oscillator is controlled and the frequency by said fixed 
oscillation means is characterized by being equal to the frequency of the upper limit of 
predetermined within the limits restricted by said limit means, or a minimum. 
[0033] 

[Embodiment of the Invention] (The 1st operation gestalt) Drawing 1 is the block 



diagram of the electrodeless discharge LGT lighting device of the 1st operation 
gestalt concerning this invention, and it explains the 1st operation gestalt, referring to 
this drawing. 

[0034] Electrodeless discharge LGT 1 which encloses discharge gas with the 
container of translucency and becomes it as the electrodeless discharge LGT lighting 
device of the 1 st operation gestalt is shown in drawing 1 , DC power supply 2 which 
output direct current power, and the power converter 3 which changes the direct 
current power from DC power supply 2 into high-frequency power according to a 
control signal, The excitation coil 4 which makes RF electromagnetic field act on 
electrodeless discharge LGT 1 in response to the high-frequency power which was 
wound near electrodeless discharge LGT 1 and changed by the power converter 3, It 
has like the conventional electrodeless discharge LGT lighting device which explained 
the oscillator 6 which outputs the oscillation signal of a variable frequency (oscillation 
frequency) as the above-mentioned control signal by drawing 25 , and control circuit 
7a from which this conventional electrodeless discharge LGT lighting device is 
different is incorporated, and it is constituted. 

[0035] However, illustration of the capacitive component connected to the capacitive 
component or juxtaposition connected to a serial to the excitation coil 4 in drawing 1 
is omitted, and it is the same with other following operation gestalten. Although the 
matching circuit 5 of drawing 25 is constituted by the capacitor, it may consist of only 
inductors. With the 1st operation gestalt and other operation gestalten, the capacitive 
component which the above does not illustrate to the excitation coil 4 is connected to 
a serial thru/or juxtaposition. 

[0036] Output detector 71a to which control circuit 7a detects the output of a power 
converter 3, It is constituted by frequency control (it is made to change at time of 
need) circuit 73a which controls the frequency of the oscillation signal of an oscillator 
6 so that the output detected by this output detector 71a turns into a predetermined 
setting output. By output detector 71a Detect the output (the electrical potential 
difference or current over the excitation coil 4) of a power converter 3, and this is fed 
back to frequency-control circuit 73a. When frequency control circuit 73a controls 
the frequency of the oscillation signal of an oscillator 6 so that this fed-back output 
turns into a predetermined setting output, the electrical potential difference of the 
excitation coil 4, a current, power, etc. are made to become a certain value 
corresponding to the above-mentioned predetermined setting output. 
[0037] And with the 1st operation gestalt, the limit section 731 which restricts the 
change width of face of the frequency controlled by frequency control circuit 73a to 



predetermined within the limits is formed in the frequency control circuit 73a in order 
to hold down the output frequency to electrodeless discharge LGT 1 and the 
excitation coil 4 to predetermined frequency-drift width of face. 

[0038] In the electrodeless discharge LGT lighting device of the above-mentioned 
configuration, the output (an electrical potential difference or current) of a power 
converter 3 is detected by working and output detector 71a, and it is fed back to 
frequency-control circuit 73a. Then, the frequency of the oscillation signal of an 
oscillator 6 is controlled by frequency-control circuit 73a so that the output fed back 
from output detector 71a turns into a predetermined setting output. At this time, 
frequency control is carried out so that the change width of face of the frequency of 
an oscillation signal may fall within a predetermined range. 

[0039] Thus, an electrodeless discharge LGT with frequency characteristics can be 
operated with a suitable output frequency combining an excitation coil by restricting 
the change width of face of the frequency of an oscillation signal to predetermined 
within the limits. If it puts in another way, effectiveness can fall or it can prevent 
operating on an oscillation frequency to which the cure against a noise becomes 
difficult. 

[0040] (The 2nd operation gestalt) The block diagram of the electrodeless discharge 
LGT lighting device of the 2nd operation gestalt which drawing 2 requires for this 
invention, and drawing 3 are drawings showing the change width of face of the 
frequency restricted by the limit section of drawing 2 , and they explain the 2nd 
operation gestalt, referring to these drawings. 

[0041] As shown in drawing 2 , the electrodeless discharge LGT lighting device of the 
2nd operation gestalt is equipped with electrodeless discharge LGT 1, DC power 
supply 2, a power converter 3, the excitation coil 4, and an oscillator 6 like the 1st 
operation gestalt, and control circuit 7b from which the 1st operation gestalt is 
different is incorporated, and it is constituted. 

[0042] As difference with control circuit 7a of the 1st operation gestalt, control circuit 
7b is replaced with the limit section 731, and as shown in drawing 3 , it contains limit 
section 731a which restricts the change width of face of the frequency of the 
oscillation signal controlled by frequency control circuit 73a within the limits of **20% 
of frequency focusing on the frequency f corresponding to a predetermined output 
frequency. In addition, the range of a frequency where the range of the line which has 
an arrow head in drawing 3 in both ends is restricted by limit section 731a is shown. 
[0043] Thus, although it will feel it uneasy that the range of fluctuation of the output 
of a power converter 3 itself contracts if the change width of face of the frequency of 



an oscillation signal is restricted, this point is solvable by using resonance. Hereafter, 
it explains concretely. 

[0044] Since there is no resisted part by the plasma before lighting of electrodeless 
discharge LGT 1 when its attention is paid to the combination of electrodeless 
discharge LGT 1 and the excitation coil 4, the Q value of the excitation coil 4 is large, 
even if the range of fluctuation of an output frequency is narrow, the range of 
fluctuation of an impedance is large, and the output of a power converter 3 is changed 
sharply. That is, reducing the range of fluctuation of an output frequency is permitted. 
[0045] On the other hand, like lighting before, although after lighting of electrodeless 
discharge LGT 1 has ****** by the plasma, in order for the amount of [ of the 
excitation coil 4 ] inductance to remain (it cannot be mostly regarded as resistance 
like a common electric-discharge lamp), even if the range of fluctuation of an output 
frequency is narrow, the range of fluctuation of an impedance is large and the output 
of a power converter 3 is changed sharply. 

[0046] In addition to these, a capacitive component is connected to a serial or 
juxtaposition to the excitation coil 4 also with the 2nd operation gestalt, but if the 
range of fluctuation of an output frequency is set as a near frequency range to the 
resonance which includes that capacitive component in this case, since the range of 
fluctuation of those synthetic impedances can be extended, the range of fluctuation of 
the output of a power converter 3 is further expandable. 

[0047] When according to research it restricted within the limits of **20% of 
frequency focusing on a frequency f so that the above-mentioned conditions may be 
satisfied, it turned out that the range of fluctuation with a large output is maintainable. 
Moreover, it was able to check fluctuation of the circuit efficiency of a power 
converter 3, and fitting in the range which, in addition to this, does not have effect of 
the frequency characteristics of a circuit element. That is, in fluctuation of the range 
of fluctuation of the output of a power converter 3, and the circuit efficiency of a 
power converter 3, and the frequency characteristics of a circuit element, it can be 
compatible now in each condition. 

[0048] (The 3rd operation gestalt) The block diagram of the electrodeless discharge 
LGT lighting device of the 3rd operation gestalt which drawing 4 requires for this 
invention, and drawing 5 are drawings showing the change width of face of the 
frequency restricted by the limit section of drawing 4 , and they explain the 3rd 
operation gestalt, referring to these drawings. 

[0049] As shown in drawing 4 , the electrodeless discharge LGT lighting device of the 
3rd operation gestalt is equipped with electrodeless discharge LGT 1, DC power 



supply 2, a power converter 3, the excitation coil 4, and an oscillator 6 like the 1st 
operation gestalt among each above-mentioned operation gestalt and control circuit 
7c which is different from the 1st operation gestalt is incorporated, and it is 
constituted. 

[0050] Control circuit 7c contains limit section 731b restricted within the limits of a 
frequency which is before and after lighting of electrodeless discharge LGT 1, and is 
different while restricting the change width of face of the frequency of the oscillation 
signal controlled by frequency control circuit 73a to predetermined within the limits as 
difference with the 1 st operation gestalt. 

[0051] In the example of drawing 4 and drawing 5 , the range of the frequency at the 
time of starting before lighting is f1 second-f2s, and the 
electrical-potential-difference reference values in limit section 731b which shows the 
boundary value are E1s and E2s, respectively. The range of the frequency at the time 
of lighting is f1 t-f2t within f1 second-f2s, and the electrical-potential-difference 
reference values in limit section 731b which shows the boundary value are E1t and 
E2t, respectively. 

[0052] Thus, even when the impedance of the excitation coil 4 is changed before and 
after lighting of electrodeless discharge LGT 1 and the frequency characteristics of a 
power converter 3 come to differ by restricting within the limits of a frequency which 
is before and after lighting of electrodeless discharge LGT 1, and is different, a power 
converter 3 can be operated on a suitable frequency. 

[0053] (The 4th operation gestalt) Drawing 6 is the block diagram of the electrodeless 
discharge LGT lighting device of the 4th operation gestalt concerning this invention. 
The 4th operation gestalt is explained referring to this drawing. 

[0054] As shown in drawing 6 , the electrodeless discharge LGT lighting device of the 
4th operation gestalt is equipped with electrodeless discharge LGT 1, DC power 
supply 2, a power converter 3, the excitation coil 4, and an oscillator 6 like the 1st 
operation gestalt among each above-mentioned operation gestalt, and 7d of control 
circuits which are different from the 1st operation gestalt is incorporated, and it is 
constituted. 

[0055] a time check according to a timer 732 and this timer 732 as difference with the 
1st operation gestalt in 7d of control circuits — in response to a result, it operates 
after lighting of electrodeless discharge LGT 1, and limit section 731c which restricts 
the change width of face of the frequency of the oscillation signal controlled by 
frequency control circuit 73a to predetermined within the limits is included in 
frequency control circuit 73a. drawing 6 — the time check of a timer 732 — when a 



switch is turned on in response to a result, limit section 731c operates. 
[0056] And when limit section 731c operates after lighting of electrodeless discharge 
LGT 1, If the change width of face of the frequency of an oscillation signal is 
restricted within limits which become the low output frequency to which the 
effectiveness of the excitation coil 4 falls While the factor which makes heat 
dissipation of an excitation coil difficult is lost also under the situation that 
temperature rises by the continuous action after lighting of electrodeless discharge 
LGT 1, decline in the effectiveness of the power converter 3 by fluctuation of an 
output frequency can be prevented. 

[0057] In addition, it replaces with a timer, the lighting detecting element which 
detects lighting of an electrodeless discharge LGT is prepared, and you may make it 
the limit section operate after lighting of an electrodeless discharge LGT in response 
to the detection result of the purport which the electrodeless discharge LGT turned 
on by this lighting detecting element. 

[0058] (The 5th operation gestalt) Drawing 7 is the block diagram of the electrodeless 
discharge LGT lighting device of the 5th operation gestalt concerning this invention, 
and it explains the 5th operation gestalt, referring to this drawing. 
[0059] As shown in drawing 7 , the electrodeless discharge LGT lighting device of the 
5th operation gestalt is equipped with electrodeless discharge LGT 1, DC power 
supply 2, a power converter 3, the excitation coil 4, and an oscillator 6 like the 1st 
operation gestalt among each above-mentioned operation gestalt, and control circuit 
7e which is different from the 1st operation gestalt is incorporated, and it is 
constituted. 

[0060] Control circuit 7e contains 731 d of limit sections which operate until it 
suspends actuation after lighting which received the detection result of the purport 
which electrodeless discharge LGT 1 turned on and receives that result as difference 
with the 1st operation gestalt by the lighting detecting element 733 which detects 
lighting of electrodeless discharge LGT 1, and this lighting detecting element 733 in 
frequency control circuit 73a. In drawing 7 , when a switch is turned on in response to 
the detection result of the turned-on purport, 731 d of limit sections suspends 
actuation. 

[0061] And if it is make restrict to the change width of face of the frequency 
especially adjusted at the time of starting before lighting which the stress of the 
current and the electrical potential difference to which the effectiveness of a power 
converter 3 falls and 731 d of limit sections flows to the switching element in a power 
converter 3 compared with the time of lighting of electrodeless discharge LGT 1 



increases, it can prevent a power converter 3 operate in the field in which the stress 
of the current and the electrical potential difference of a switching element gets 
worse. 

[0062] (The 6th operation gestalt) The block diagram of the electrodeless discharge 
LGT lighting device of the 6th operation gestalt which drawing 8 requires for this 
invention, and drawing 9 are drawings showing the change width of face of the 
frequency restricted by the limit section of drawing 8 , and they explain the 6th 
operation gestalt, referring to these drawings. 

[0063] As shown in drawing 8 , the electrodeless discharge LGT lighting device of the 
6th operation gestalt is equipped with electrodeless discharge LGT 1, DC power 
supply 2, a power converter 3, the excitation coil 4, and an oscillator 6 like the 1st 
operation gestalt among each above-mentioned operation gestalt, and 7f of control 
circuits which are different from the 1st operation gestalt is incorporated, and it is 
constituted. 

[0064] When restricting the change width of face of the frequency of the oscillation 
signal controlled by frequency control circuit 73a to predetermined within the limits as 
difference with the 1st operation gestalt, 7f of control circuits contains limit section 
731 e which restricts only upper limited frequency to change of the frequency of an 
oscillation signal in frequency control circuit 73a, as shown in drawing 9 R> 9. 
[0065] Thus, the configuration of a control circuit can be simplified by restricting only 
upper limited frequency to change of the frequency of an oscillation signal, maintaining 
depressor effect to the difficult noise of a cure, if an output frequency becomes high. 
[0066] (The 7th operation gestalt) The block diagram of the electrodeless discharge 
LGT lighting device of the 7th operation gestalt which drawing 10 requires for this 
invention, and drawing 1 1 are drawings showing the change width of face of the 
frequency restricted by the limit section of drawing 10 , and they explain the 7th 
operation gestalt, referring to these drawings. 

[0067] As shown in drawing 1 0 , the electrodeless discharge LGT lighting device of the 
6th operation gestalt is equipped with electrodeless discharge LGT 1, DC power 
supply 2, a power converter 3, the excitation coil 4, and an oscillator 6 like the 1st 
operation gestalt among each above-mentioned operation gestalt, and 7g of control 
circuits which are different from the 1st operation gestalt is incorporated, and it is 
constituted. 

[0068] When restricting the change width of face of the frequency of the oscillation 
signal controlled by frequency control circuit 73a to predetermined within the limits as 
difference with the 1st operation gestalt, 7g of control circuits contains 731f of limit 



sections which restrict only a lower cut off frequency to change of the frequency of 
an oscillation signal in frequency control circuit 73a, as shown in drawing 1111 . 
[0069] Thus, the configuration of a control circuit can be simplified by restricting only 
a lower cut off frequency to change of the frequency of an oscillation signal, keeping 
the effectiveness of the excitation coil 4 high. 

[0070] (The 8th operation gestalt) Drawing 12 is the block diagram of the 
electrodeless discharge LGT lighting device of the 8th operation gestalt concerning 
this invention, and it explains the 8th operation gestalt, referring to this drawing. 
[0071] As shown in drawing 12 , the electrodeless discharge LGT lighting device of the 
8th operation gestalt is equipped with electrodeless discharge LGT 1, DC power 
supply 2, a power converter 3, the excitation coil 4, and an oscillator 6 like the 1st 
operation gestalt among each above-mentioned operation gestalt, and 7h of control 
circuits which are different from the 1st operation gestalt is incorporated, and it is 
constituted. 

[0072] 7h of control circuits includes further a means to detect the oscillation signal 
by the oscillator 6 as difference with the 1st operation gestalt, in frequency control 
circuit 73a. Thus, the frequency of the oscillation signal outputted from frequency 
control section 73a can be correctly stored in predetermined within the limits by 
detecting the oscillation signal by the oscillator 6. 

[0073] (The 9th operation gestalt) Drawing 13 is the block diagram of the 
electrodeless discharge LGT lighting device of the 9th operation gestalt concerning 
this invention, and it explains the 9th operation gestalt, referring to this drawing. 
[0074] As shown in drawing 1 3 , the electrodeless discharge LGT lighting device of the 
9th operation gestalt is equipped with electrodeless discharge LGT 1, DC power 
supply 2, a power converter 3, the excitation coil 4, and an oscillator 6 like the 1st 
operation gestalt among each above-mentioned operation gestalt, and control circuit 
7i which is different from the 1st operation gestalt is incorporated, and it is 
constituted. 

[0075] Control circuit 7i contains the frequency comparator 735 which compares with 
the frequency by this fixed oscillation section 734 and the frequency of the oscillation 
signal by the oscillator 6 the fixed oscillation section 734 oscillated on a fixed 
frequency as difference with the 1st operation gestalt, and 731 h of limit sections in 
frequency control circuit 73a. And frequency control circuit 73a controls the 
frequency of the oscillation signal of an oscillator 6 using the difference which is 
compared by the frequency comparator 735 and acquired. 

[0076] In such a configuration, if the frequency of an oscillation signal is controlled by 



731 h of limit sections on the basis of the frequency of the fixed oscillation section 734, 
the change width of face of the frequency of an oscillation signal can be correctly 
stored in predetermined within the limits. 

[0077] (The 10th operation gestalt) The block diagram of the electrodeless discharge 
LGT lighting device of the 10th operation gestalt which drawing 14 requires for this 
invention, and drawing 1 5 R> 5 are the explanatory views of the frequency of the fixed 
oscillation section of drawing 14 , and they explain the 10th operation gestalt, referring 
to these drawings. 

[0078] As shown in drawing 1 4 , the electrodeless discharge LGT lighting device of the 
10th operation gestalt is equipped with electrodeless discharge LGT 1, DC power 
supply 2, a power converter 3, the excitation coil 4, and an oscillator 6 like the 9th 
operation gestalt, and control circuit 7j which is different from the 9th operation 
gestalt is incorporated, and it is constituted. 

[0079] As difference with the 9th operation gestalt, as shown in drawing 15 , control 
circuit 7j is set up so that the frequency (f3) by the fixed oscillation section 734 may 
become equal to the frequency (f4) of the upper limit in the change width of face 
restricted by 731 h of limit sections. 

[0080] Thus, by making the frequency by the fixed oscillation section 734 equal to the 
frequency of the upper limit in the change width of face restricted by 731 h of limit 
sections, only by performing a judgment lower [ the output frequency to the excitation 
coil 4 ] than limit frequency, or high, a frequency can be stopped in limit width efface, 
and a control circuit can be simplified. 

[0081] (The 11th operation gestalt) The block diagram of the electrodeless discharge 
LGT lighting device of the 11th operation gestalt which drawing 16 requires for this 
invention, and drawing 1 7 R> 7 are the explanatory views of the output variant part of 
drawing 16 of operation, and they explain the 1 1th operation gestalt, referring to these 
drawings. 

[0082] As shown in drawing 16 , the electrodeless discharge LGT lighting device of the 
11th operation gestalt is equipped with electrodeless discharge LGT 1, DC power 
supply 2, a power converter 3, the excitation coil 4, and an oscillator 6 like the 1st 
operation gestalt among each above-mentioned operation gestalt, and control circuit 
7k which is different from the 1st operation gestalt is incorporated, and it is 
constituted. 

[0083] Control circuit 7k have the equal frequency of the upper limit in the change 
width of face restrict by the frequency of an oscillation signal and limit section 731a 
by the oscillator 6, or a minimum as difference with the 1st operation gestalt, and 



when the output of a power converter 3 differ from a setting output, it contain further 
the output variant part 736 which make the output of a power converter 3 in 
agreement with a setting output (drawing "set point") in frequency control circuit 73a. 
In addition, the output variant part 736 makes the output of a power converter 3 in 
agreement with a setting output by the approach (refer to the below-mentioned 
operation gestalt) except changing the frequency of the output signal of an oscillator 6. 
[0084] By this, when an output cannot be set as a desired value by the limit of a 
frequency to an oscillation signal, an output can be further changed by the output 
variant part 736, and adjustment width of face of an output can be made large. 
[0085] (The 12th operation gestalt) Drawing 18 is the block diagram of the 
electrodeless discharge LGT lighting device of the 12th operation gestalt concerning 
this invention, and it explains the 12th operation gestalt, referring to this drawing. 
[0086] As shown in drawing 18 , the electrodeless discharge LGT lighting device of the 
12th operation gestalt is equipped with electrodeless discharge LGT 1, DC power 
supply 2, a power converter 3, the excitation coil 4, and an oscillator 6 like the 11th 
operation gestalt, and 7m of control circuits which are different from the 11th 
operation gestalt is incorporated, and it is constituted. 

[0087] 7m of control circuits contains output variant part 736a which makes the 
output of a power converter 3 in agreement with a setting output by what (it is made 
to change) is changed as difference with the 11th operation gestalt in the direct 
current voltage outputted from DC power supply 2. 

[0088] Thus, when changing the direct current voltage outputted from DC power 
supply 2, fluctuation of the effectiveness of a power converter 3 serves as a safe 
large active region few. 

[0089] (The 13th operation gestalt) Drawing 19 is the block diagram of the 
electrodeless discharge LGT lighting device of the 13th operation gestalt concerning 
this invention, and it explains the 13th operation gestalt, referring to this drawing. 
[0090] As shown in drawing 1 9 , the electrodeless discharge LGT lighting device of the 
13th operation gestalt is equipped with electrodeless discharge LGT 1, DC power 
supply 2, a power converter 3, the excitation coil 4, and an oscillator 6 like the 1 1th 
operation gestalt, and 7n of control circuits which are different from the 11th 
operation gestalt is incorporated, and it is constituted. 

[0091] 7n of control circuits contains output variant part 736b which makes the 
output of a power converter 3 in agreement with a setting output by what (it is made 
to change) is changed in the duty of the oscillation signal by the oscillator 6 as 
difference with the 1 1th operation gestalt. 



[0092] Thus, when changing the duty of the oscillation signal by the oscillator 6, the 
output of frequency-control circuit 73a containing control-section 731a and output 
variant part 736b receives the oscillator 6, and serves as a chisel, and the broad 
output adjustable range can be set up with a simple configuration by changing duty 
including change of a frequency. That is, since what is necessary is just to perform 
frequency control and duty control to an oscillation signal, the broad output adjustable 
range can be set up with a simple configuration. 

[0093] (The 14th operation gestalt) While the block diagram of the electrodeless 
discharge LGT lighting device of the 14th operation gestalt which drawing 20 requires 
for this invention, and drawing 21 R> 1 are the explanatory views of the frequency 
restricted by the limit section of drawing 20 and refer to these drawings, the 14th 
operation gestalt is explained. 

[0094] As shown in drawing 20 , the electrodeless discharge LGT lighting device of the 
14th operation gestalt is equipped with electrodeless discharge LGT 1, DC power 
supply 2, a power converter 3, the excitation coil 4, and an oscillator 6 like the 1st 
operation gestalt among each above-mentioned operation gestalt, and control circuit 
7o which is different from the 1st operation gestalt is incorporated, and it is 
constituted. 

[0095] Control circuit 7o contains limit section 731 i which restricts the upper limit in 
the change width efface of the frequency to an oscillation signal to the value between 
1 50-200kHz as difference with the 1 st operation gestalt (refer to drawing 21 ). 
[0096] Generally, the effectiveness of a power converter will fall, if a frequency 
becomes high. The clock frequency of the inverter with an electrode for 
electric-discharge lamps etc. is 20kHz - about 100kHz. In an electrodeless discharge 
LGT lighting device, a fall of a frequency increases the copper loss in an excitation coil. 
The flux density in the magnetic substance in an excitation coil will also rise, if a 
frequency falls, and it causes increase of iron loss. 

[0097] According to research, when clock frequency was 100kHz - 200kHz, it became 
clear that the calorific value of an excitation coil could use the component of a lighting 
application also with the general circuit element which is settled in tolerance and used 
for a power converter. 

[0098] Like the 14th operation gestalt, by restricting the upper limit in the change 
width of face of the frequency to an oscillation signal to the value between 
150-200kHz, the calorific value of an excitation coil is settled in tolerance, the 
component of a lighting application also with the general circuit element used for a 
power converter can be used, and an electrodeless discharge LGT lighting device can 



be manufactured cheaply. 

[0099] (The 15th operation gestalt) While the block diagram of the electrodeless 
discharge LGT lighting device of the 15th operation gestalt which drawing 22 requires 
for this invention, and drawing 23 R> 3 are the explanatory views of the frequency 
restricted by the limit section of drawing 22 and refer to these drawings, the 15th 
operation gestalt is explained. 

[0100] As shown in drawing 22 , the electrodeless discharge LGT lighting device of the 
15th operation gestalt is equipped with electrodeless discharge LGT 1, DC power 
supply 2, a power converter 3, the excitation coil 4, and an oscillator 6 like the 1st 
operation gestalt among each above-mentioned operation gestalt, and control circuit 
7p which is different from the 1st operation gestalt is incorporated, and it is 
constituted. However, a power converter 3 shall contain the switching elements Q1 
and Q2 of a pair like the conventional configuration of drawing 2525 . 
[0101] control circuit 7 p contain the limit section 731 j j be set as the frequency 
[ like ] which make an inphase the electrical potential difference of the point A nearest 
to the output of a switching element, and the relation of a current on wiring to which 
the minimum in the change width of face of the frequency of the oscillation output 
which should be restrict connect the output and the excitation coil 4 of switching 
elements Q1 and Q2 ( set phase contrast phi to 0 if it put in another way) as 
difference with the 1st operation gestalt. 

[0102] Thus, the improvement in reservation of prevention of actuation in the phase 
leading condition of a power converter 3, safety, and endurance, horsepower output 
actuation in the inphase condition by the power converter 3, and the startability of 
electrodeless discharge LGT 1 and increase of an optical output are attained by 
setting up the minimum in the change width of face of the frequency of an oscillation 
output. 

[0103] (The 16th operation gestalt) Drawing 24 is the block diagram of the 
electrodeless discharge LGT lighting device of the 16th operation gestalt concerning 
this invention, and it explains the 16th operation gestalt, referring to this drawing. 
[0104] As shown in drawing 24 , the electrodeless discharge LGT lighting device of the 
16th operation gestalt is equipped with electrodeless discharge LGT 1, DC power 
supply 2, a power converter 3, the excitation coil 4, and an oscillator 6 like the 1st 
operation gestalt among each above-mentioned operation gestalt, and control circuit 
7q which is different from the 1st operation gestalt is incorporated, and it is 
constituted. 

[0105] Control circuit 7q contains limit section 731k replaced with limit section 731a 



while containing further the frequency comparator 735 which compares with the 
frequency by this fixed oscillation section 734 and the frequency of the oscillation 
signal by the oscillator 6 the fixed oscillation section 734 oscillated on a fixed 
frequency as difference with the 1 st operation gestalt. 

[0106] This limit section 731k the change width of face of the frequency of the 
oscillation signal controlled by frequency control circuit 73a like the 2nd operation 
gestalt It restricts within the limits of **20% of frequency focusing on the frequency 
corresponding to a predetermined output frequency, and the change width of face of 
the frequency of the oscillation signal controlled by frequency control circuit 73a is 
restricted within the limits of a frequency which is before and after lighting of 
electrodeless discharge LGT 1, and is different like the 3rd operation gestalt. 
Moreover, frequency control circuit 73a controls the frequency of the oscillation 
signal of an oscillator 6 using the difference which is compared by the frequency 
comparator 735 and acquired. And the frequency by the fixed oscillation section 734 
is set up so that it may become equal to the frequency of the upper limit in the change 
width of face restricted by limit section 731k, or a minimum. 

[0107] Thus, by constituting, it can be compatible now in each condition in fluctuation 
of the range of fluctuation of the output of a power converter 3, and the circuit 
efficiency of a power converter 3, and the frequency characteristics of a circuit 
element. Even when the impedance of the excitation coil 4 is changed before and after 
lighting of electrodeless discharge LGT 1 and the frequency characteristics of a 
power converter 3 come to differ, a power converter 3 can be operated on a suitable 
frequency. Only by performing a judgment lower [ the output frequency to the 
excitation coil 4 ] than limit frequency, or high, a frequency can be stopped in limit 
width of face, and a control circuit can be simplified. 
[0108] 

[Effect of the Invention] So that clearly from the above thing invention according to 
claim 1 The electrodeless discharge LGT which comes to enclose discharge gas with 
the container of translucency, and the DC power supply which output direct current 
power, The power converter which changes the direct current power from said DC 
power supply into high-frequency power according to a control signal, The excitation 
coil which makes RF electromagnetic field act on said electrodeless discharge LGT in 
response to the high-frequency power changed by this power converter, The 
capacitive component connected to this excitation coil, a serial, or juxtaposition, and 
the oscillator which outputs an oscillation signal as said control signal, An output 
detection means to detect the output of said power converter, and a frequency 



control means to control the frequency of the oscillation signal of said oscillator so 
that the output detected by this output detection means turns into a predetermined 
setting output, Since it has a limit means to restrict the change width of face of the 
frequency controlled by this frequency control means to predetermined within the 
limits By restricting the change width of face of the frequency of an oscillation signal 
to predetermined within the limits, an electrodeless discharge LGT with frequency 
characteristics can be operated with a suitable output frequency combining an 
excitation coil. 

[0109] It enables invention according to claim 2 to maintain the range of fluctuation 
with a large output, since said limit means restricts the change width of face of the 
frequency controlled by said frequency control means within the limits of **20% of 
frequency focusing on the frequency corresponding to a predetermined output 
frequency in an electrodeless discharge LGT lighting device according to claim 1 . 
[01 10] Invention according to claim 3 is set to an electrodeless discharge LGT lighting 
device according to claim 1 or 2. Said limit means Restricting within the limits of a 
frequency which is before and after lighting of said electrodeless discharge LGT, and 
is different, and said limit means the detection result of the purport which said 
electrodeless discharge LGT turned on, or a time check — the time check by the 
means — operating after lighting of said electrodeless discharge LGT, and said limit 
means in response to a result the detection result of the purport which said 
electrodeless discharge LGT turned on, or a time check — the time check by the 
means — operating until it suspends actuation after lighting which received the result 
and receives the result, and said limit means Restricting only upper limited frequency 
to change of the frequency of said oscillation signal, and said limit means Since it is 
either of restricting only a lower cut off frequency to change of the frequency of said 
oscillation signal Even when the impedance of an excitation coil is changed before and 
after lighting of an electrodeless discharge LGT and the frequency characteristics of a 
power converter come to differ by restricting within the limits of a frequency which is 
before and after lighting of an electrodeless discharge LGT, and is different, a power 
converter can be operated on a suitable frequency. If the change width of face of the 
frequency of for example, an oscillation signal restricts within limits which become the 
low output frequency to which the effectiveness of an excitation coil falls when a limit 
means operates after lighting of an electrodeless-discharge LGT, while the factor 
which makes heat dissipation of an excitation coil difficult will be lost also under the 
situation that temperature rises by the continuous action after lighting of an 
electrodeless-discharge LGT, decline in the effectiveness of the power converter by 



fluctuation of an output frequency can prevent. By suspending actuation and 
operating till then, after a limit means' lighting up For example, compared with the time 
of lighting of an electrodeless discharge LGT, the effectiveness of a power converter 
falls and it sets at the time of starting before lighting which the stress of a current and 
an electrical potential difference which flows to the switching element in a power 
converter increases. If it is made to restrict to the change width of face of the 
frequency adjusted especially, it can prevent a power converter operating in the field 
in which the stress of the current and electrical potential difference of a switching 
element gets worse. When a limit means restricts only upper limited frequency to 
change of the frequency of an oscillation signal, the configuration of a frequency 
control means etc. can be simplified maintaining depressor effect to the difficult noise 
of a cure, if an output frequency becomes high. When a limit means restricts only a 
lower cut off frequency to change of the frequency of an oscillation signal, the 
configuration of a frequency control means etc. can be simplified keeping the 
effectiveness of an excitation coil high. 

[01 1 1] Invention according to claim 4 is set to an electrodeless discharge LGT lighting 
device given in either of claims 1-3. Said frequency control means Having a means to 
detect the frequency of the output of the oscillation signal by said oscillator, or said 
power converter, or said frequency control means It has a fixed oscillation means to 
oscillate on a fixed frequency, and a frequency comparison means to compare the 
frequency by this fixed oscillation means with the frequency of the oscillation signal 
by said oscillator. Since it is characterized by controlling the frequency of the 
oscillation signal of said oscillator using the difference of these frequencies that are 
compared by this frequency comparison means and obtained, the frequency controlled 
by the frequency control means can be correctly stored in predetermined within the 
limits. 

[0112] In an electrodeless discharge LGT lighting device according to claim 4, since 
the frequency by said fixed oscillation means is equal to the frequency of the upper 
limit of predetermined within the limits restricted by said limit means, or a minimum, 
invention according to claim 5 only performs a judgment lower [ an output frequency / 
as opposed to an excitation coil for example, ] than limit frequency, or high, a 
frequency can be stopped in limit width of face, and a frequency comparison means 
etc. can be simplified. 

[0113] Invention according to claim 6 is set to an electrodeless discharge LGT lighting 
device given in either of claims 1-5. The frequency of the upper limit of predetermined 
within the limits restricted by the frequency and said limit means of the oscillation 



signal by said oscillator or a minimum is equal. Since it has the output adjustable 
means which makes the output of said power converter in agreement with said setting 
output when the output of said power converter differs from said setting output When 
an output cannot be set as a desired value by the limit of a frequency to an oscillation 
signal, an output can be changed further, and adjustment width of face of an output 
can be made large. 

[01 1 4] Since invention according to claim 7 is characterized by changing changing said 
output adjustable means in an electrodeless discharge LGT lighting device according 
to claim 6 in the direct current voltage outputted from said DC power supply, or said 
output adjustable means in the duty of the oscillation signal by said oscillator, 
fluctuation of the effectiveness of a power converter serves as a safe large active 
region few by changing direct current voltage. Since what is necessary is just to 
perform frequency control and duty control to an oscillation signal by changing the 
duty of an oscillation signal, the broad output adjustable range can be set up with a 
simple configuration. 

[0115] Since the upper limit of predetermined within the limits to which invention 
according to claim 8 is restricted by said limit means in an electrodeless discharge 
LGT lighting device given in either of claims 1-7 is a frequency between 150-200kHz, 
the calorific value of an excitation coil is settled in tolerance, the component of a 
lighting application also with the general circuit element used for a power converter 
can be used, and an electrodeless discharge LGT lighting device can be manufactured 
cheaply. 

[01 16] Invention according to claim 9 is set to an electrodeless discharge LGT lighting 
device given in either of claims 1-8. The minimum of predetermined within the limits to 
which said power converter is restricted by said limit means including a switching 
element Since it is set as a frequency which makes an inphase phase relation between 
the electrical potential difference of the point nearest to the switching element, and a 
current on wiring which connects said switching element and said excitation coil The 
improvement in reservation of prevention of actuation in the phase leading condition 
of a power converter, safety, and endurance, horsepower output actuation in the 
inphase condition by the power converter, and the startability of an electrodeless 
discharge LGT and increase of an optical output are attained. 

[0117] The electrodeless discharge LGT lighting device of invention according to 
claim 10 The electrodeless discharge LGT which comes to enclose discharge gas with 
the container of translucency, and the DC power supply which output direct current 
power, The power converter which changes the direct current power from said DC 



power supply into high-frequency power according to a control signal, The excitation 
coil which makes RF electromagnetic field act on said electrodeless discharge LGT in 
response to the high-frequency power changed by this power converter, The 
capacitive component connected to this excitation coil, a serial, or juxtaposition, and 
the oscillator which outputs an oscillation signal as said control signal, An output 
detection means to detect the output of said power converter, and a frequency 
control means to control the frequency of the oscillation signal of said oscillator so 
that the output detected by this output detection means turns into a predetermined 
setting output, It has a limit means to restrict the change width of face of the 
frequency controlled by this frequency control means to predetermined within the 
limits. Said limit means While restricting the change width of face of the frequency 
controlled by said frequency control means within the limits of **20% of frequency 
focusing on the frequency corresponding to a predetermined output frequency It 
restricts within the limits of a frequency which is before and after lighting of said 
electrodeless discharge LGT, and is different. Said frequency control means It has a 
fixed oscillation means to oscillate on a fixed frequency, and a frequency comparison 
means to compare the frequency by this fixed oscillation means with the frequency of 
the oscillation signal by said oscillator. Using the difference of these frequencies that 
are compared by this frequency comparison means and obtained, control the 
frequency of the oscillation signal of said oscillator and the frequency by said fixed 
oscillation means Since it is equal to the frequency of the upper limit of predetermined 
within the limits restricted by said limit means, or a minimum, an electrodeless 
discharge LGT with frequency characteristics can be operated with a suitable output 
frequency combining an excitation coil. In fluctuation of the range of fluctuation of the 
output of a power converter, and the circuit efficiency of a power converter, and the 
frequency characteristics of a circuit element, it can be compatible now in each 
condition. Even when the impedance of an excitation coil is changed before and after 
lighting of an electrodeless discharge LGT and the frequency characteristics of a 
power converter come to differ, a power converter can be operated on a suitable 
frequency. Only by performing a judgment lower [ the output frequency to an 
excitation coil ] than limit frequency, or high, a frequency can be stopped in limit width 
of face, and a control circuit can be simplified. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



[Drawing 1] It is the block diagram of the electrodeless discharge LGT lighting device 
of the 1 st operation gestalt concerning this invention. 

[Drawing 2] It is the block diagram of the electrodeless discharge LGT lighting device 
of the 2nd operation gestalt concerning this invention. 

[Drawing 3] It is drawing showing the change width of face of the frequency restricted 
by the limit section of drawing 2 . 

[Drawing 4] It is the block diagram of the electrodeless discharge LGT lighting device 
of the 3rd operation gestalt concerning this invention. 

[Drawing 5] It is drawing showing the change width of face of the frequency restricted 
by the limit section of drawing 4 . 

[Drawing 6] It is the block diagram of the electrodeless discharge LGT lighting device 
of the 4th operation gestalt concerning this invention. 

[Drawing 7] It is the block diagram of the electrodeless discharge LGT lighting device 
of the 5th operation gestalt concerning this invention. 

[Drawing 8] It is the block diagram of the electrodeless discharge LGT lighting device 
of the 6th operation gestalt concerning this invention. 

[Drawing 9] It is drawing showing the change width of face of the frequency restricted 
by the limit section of drawing 8 . 

[Drawing 10] It is the block diagram of the electrodeless discharge LGT lighting device 
of the 7th operation gestalt concerning this invention. 

[Drawing 11] It is drawing showing the change width of face of the frequency 
restricted by the limit section of drawing 10 . 

[Drawing 1 2] It is the block diagram of the electrodeless discharge LGT lighting device 
of the 8th operation gestalt concerning this invention. 

[Drawing 1 3] It is the block diagram of the electrodeless discharge LGT lighting device 
of the 9th operation gestalt concerning this invention. 

[Drawing 14] It is the block diagram of the electrodeless discharge LGT lighting device 
of the 10th operation gestalt concerning this invention. 

[Drawing 1 5] It is the explanatory view of the frequency of the fixed oscillation section 
of drawing 14 . 

[Drawing 1 6] It is the block diagram of the electrodeless discharge LGT lighting device 
of the 11th operation gestalt concerning this invention. 

[Drawing 17] It is the explanatory view of the output variant part of drawing 16 of 
operation. 

[Drawing 1 8] It is the block diagram of the electrodeless discharge LGT lighting device 
of the 12th operation gestalt concerning this invention. 



[Drawing 19] It is the block diagram of the electrodeless discharge LGT lighting device 
of the 13th operation gestalt concerning this invention. 

[Drawing 20] It is the block diagram of the electrodeless discharge LGT lighting device 
of the 14th operation gestalt concerning this invention. 

[Drawing 21] It is the explanatory view of the frequency restricted by the limit section 
of drawing 20 . 

[Drawing 22] It is the block diagram of the electrodeless discharge LGT lighting device 
of the 15th operation gestalt concerning this invention. 

[Drawing 23] It is the explanatory view of the frequency restricted by the limit section 
of drawing 22 . 

[Drawing 24] It is the block diagram of the electrodeless discharge LGT lighting device 
of the 16th operation gestalt concerning this invention. 

[Drawing 25] It is the block diagram of the conventional electrodeless discharge LGT 
lighting device. 
[Description of Notations] 

1 Electrodeless Discharge LGT 

2 DC Power Supply 

3 Power Converter 

4 Excitation Coil 
6 Oscillator 

7a Control circuit 7a 

71a Output detector 

73a Frequency control circuit 

731a Limit section 
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«73^^3i:. l)gr7-f;W4i;. fUi&6 b £SS 1^ 

[0042] flflfflsIK 7 b SS 1 §U»$S*0SB1»II!B& 
7at^ffli&Sfctr, WR»7 3 1fefti.T. 03fc 
SctJdfc. JM«f^J»£7 3a£ioTMS£ix* 

-r*$iJRBSB7 3 1 atM"CV»*. H3t*3(t^ 



^BJ*PHBt=*>*3«<04Sl!* t iMI»»7 3 1 alcfc^TW 
[ 0 0 4 3 ] iOJ: d fc. |MI5fi^)ffl«»^Wt*lSr 
*J: a «£§ix*fr\ iO^iiftliSrfiJffl'tS i kT 

a?&«r«gT&*. jar, jyfcw^t&^-r*. 

[0044] SS*Eiifcl*T 1 tiXlfffi&x 4 )VA 

is^#<, «*saft»3<oaj*jw**<saDi-4. o 

[0045] -x. mmwfomff 1 co^mwr^x-? 

ftim& ( hr<ojjw«"<?) J: a izimmut 

v>) fc«>fc, ^rmi: mmz, &%mwak<n$&tmim 

3^ffi*3& t ^&<saftt-4. 

[0046] iti^tJn^T, m2^Sfi^-C'fc. ®>® 

a >f >v4 izft LxmmttztemiizmsBm'Htimz 

[0047] W^i: J; fc . JJ&^fefr* & i a 

tfftfr-otz* itz. *^38ft»3<O0H«Ws<^aW»» 

tJb^rco^Sftf©^ ^ «73^i^3<7)lHl8&S!;^^iJ). fcJ; 
AT** J: 3 

[0048] (g53HE«0Bm> H4J4*IWBk:«*IB3 

iiBj-r*. 

[0049] m3^Sfe^®coiEfl;^m*TjS*T^a(i, 

H4 t^-fj; a tc:. *smffiSfcfl;*T i i: . ii:Brifl:j!i2 b . 

m7J^mH3i:. Bj®3-f;U4h. ^HH6fcSr±fE# 

mimmcv a -hmum 1 mmmmb mmzm*., m 1 
mm&mb m»thmmmm c *^^a*ixT^s 

[0050] M»0B7 c«. »l3SM9B!Bi:OffiS!jSt 
i; LT. Jl^$iJfflI[H]SS7 3 afcioTM^^it*^ 
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[ o o 5 1 ] 04 , m5cr>mx-te. mm^m^za 

VhmmStn&Mli-f 1 s~f 2 sT'feO. <t«^)*IMI 
^*-r*JRS^7 3 1 brt<7)«ffi^H«(i^ixeilE 1 

ls-f 2srt«f lt~f 2ttii l 5. f<7)i*i5: 
^$i]RS^7 3 1 b|*|^)«iEa^ii{i:^n-e^E 1 t . 
E2ttl.l.. 

[0052] znx ? amRwr 1 ommwc 

V . 3 OflWMttttflMrft i 3 lz 

ft.Ik#-C#ft. 

[0053] (S549ifflfflaR) 06{i#J»:<££SFS4 
HSfeJg^*iSffiiS«*T^:T^M^)«^ST-& ft . i 

[00541^4 mm&mnmmmmttjmmwi*. 
m 6 t^-tj; 3 iz , &sm«fcm*T i fc , mmmm 2 1 . 

«ftXfft&3fc. BfiB3>r;l/4fc. fHR»6fc*±SE» 

£^fflteffl^ftfW»II]K7 djWBl»3i**tT«jS$ 
ft-TV^ft. 

[00553 $fjffli@s§7 d«, as 1 uttm&^itA 

fcl/C, *-fv732fc, .TcOrM 77 3 2(cJ:ftiH4 

3WUB*Bi^KliBP«Jfc:«IBBt-ftlWRRaS7 3 1 c k Zm®. 
aWfPEI»7 3artfc^TV^. H6Tti. N77 

0©JH^7 3 l c ^iftfTTft X o fcsfiroTV** . 

[0 0 5 6 1 *LT, MR»7 3 1 c #*g«®Bc«*T 1 

5r » ifin >f tf#W6*H6T*-ft <* o =5rfflsV >a}*jaafc 

^MMMTCiije*«±*"r ft ttiHT'Cfc . -f ;U?> 
Sttcf ft KB*** < & ft b b t> iz . ffiTJ^Mfc 
OSS&K <* ft^3S»»3(0^<9«T£ll&<'£ k **T 
I'fto 

[0057] ^vm^r. mmmmico^. 
[0058] {msmmm) mm^miz^w.5 

[0059] ^5||^©^temffi6S[«*T*J:T^a(i. 
H7 fcSrT i ? &SBfiife®:T 1 b , k . 

UEfcS8ft»3k. IBSa-TA^k, %ffiS6k^±IE=& 



iiiBBBkfflii^ft«i«iig»7 e *<ia*a4iiT«iats 

*rtv*ft. 

[0 0 60] *l»ig»7e{i, £l|gfitiBffik<Z>ffiit£ 

b lx . mmw&mi 1 ^^*«aj-rftj*iflnttaj»7 

3 3k. ^cO^T^iU^7 3 3t3j:^TiE«®&W:Tl 

U -e<0tt*Sr»tS4"ClWW-ft«llRSIl7 3 1 dk£ 
H9««W|iJ»lllB7 3artfc:^-r'V^ft. 07Ttt. j£*T 

l*; e<o«ias*s**«*t"c x-r -y y car* i k t: 

ft. 

[006 1 ] -f- LT. $iJRBgB7 3 1 d A*. 4sm®ft«*T 

$zwm3pwx-( v^-yrmTizffiti&mm. ■ n&<r>x 
x-nij$m& 3 rfm^z><?>zffi<'z\ b ft . 

[0062] (IS6||Sfe^»> H8»4*f6IBfc:«ftS56 

*^^ismfigfeSc«fl'*j:T^ao^ia. 09 mas 

£> 0. i*i^<OEI*#!!gL=Sr3&«4>lg6^diS»JBfc:o^T 
iiBH-Tft. 

[0063] memmmm^mmmBmiMmm^ 
m8iz9jk-t x o iz. mmmumft 1 1 . rn.rn.WM2 1 . 

«73^}^5 3 k . ll® 3-f /l^4 k , ftffills 6 k §r±ie# 

mtmmcod-hm^mimmmmbmmizmx.. mi 
mmmbimthmmmi f jwn»a**LT««s 

ixT^ft. 

[00641 M»@B7 ftt. mi^M^®kcr)ffl^ 
k L"Cs ^«dK»Jffll|llK7 3a^J:o-CiiJ»$^ftf&S 

9 (esc*- x oiz. wmm^wmm.<^mmznLx±m. 
mm^^m&thfmmi 3 1 e tmMmwmm 

7 3aftC^m. 

[ 0 0 6 5 ] zox a SHBfi^iDSiHR^ktc** 
LT±RBif}SS[c7)^^$iJ|5B-r^, ZbizX*). ttJimwm 

&m< tch bM^mm^m^izMLxmm^uiy 

-poffl»0»<Z)*l£t i k **T# ft . 

[0066] emimimm mi Q\±#amz&h* 
7mmmmcommm)fcm7£*mwcr>ffij8m. 111a 
01 onfflmmzx^xmmzti&mmk^-imz^ 
•tmx-b 0 . zixhnmzmkLKw^immm.z 
^xmmth. 

[0067] mem^mmcmmmmmjmmmi. 
m 1 0 k^-t x 0 ttz. mmmmn 1 k . it8£mii2 

k. «*35«l«3k. iJigrM/l^k. ^ffi^6kSr± 

ia=s-iisfe^sc7) o *>e^i.{f ipi 1 rnmmb mmizmz.. 
m 1 njfei^kffliti- ft^iHiss 7 g^ffl^a^fL-cffi 
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[0068] $lj®«7 gf4. H 1 mMBMtcr>1®M& 

t lt. mmk®m\siffi7 3 aizx^xmm^tih^m. 

1 1 msrfj; o fc, mm^nmmUco^-iUzftLXT 

mmm.m.^^\mthmm^7 3 1 f zmmmm® 

S87 3 af*H::-#X/e^& 0 

[0069] .104 o £. ISJift^Jii&IScO^fLfctt 

k**-e§&. 

[0070] (hs»s?e2bd ai 2\nt%mz\mm 
8mmBB<DmmwmxiM7mw<7)ffimmx'*> o . - 
nmzmmhtctf^&mmm.z^xwm-h . 

[007 1] m8IIM^^*E«ffifife«*T^T^S{i. 

012 tc^-T 4 a lc. *^g^:T 1 k . UsTl*^ 2 

k. mj}$mm3t. Djgn-r/i^k. $m%*6t£± 

h i mwmm tmrn-t^mmm htm^ttixm 

[0072] §y»iHis&7h{i, mimmmmtcomm^ 
tut. MR$s6i,z£z>$mm^zm&^'&3 i &.zmwL 

?6SS§6(c4&f£lgm^£^ft-r&.rk(;:4D. /Wl^ 

Hi*! fc jE«t£JDW> & <! k * S T £ h . 
[0073] (»9H«®JBi) HI 3«*»WC«&3S 

<O0£#^L&*^H9llM^®£ouTt&WI> . 

[0074] mnm&mnmmwmttMrmmi. 

013 «k 3 fc. *e*tt;ftWSr 1 k , 2 
k. «*Saft»3k. SjjtSrM/l^k. f&H£ff6k£± 

m^-mmmm^ a ^eurar h 1 mmsm t mmizmt. 
mimmmmtmmi-mmmm itm^ttixm 

[0075] imwR7 H4. mimmmtnmmti 

b LX . He^««arc«iW-*H5gSMH»7 3 4k. 

«fi#offl«aRfc £a^4E»sMt!R»7 3 5 fc . m 

RSSP7 3 1 hk »<!«JffliII]8&7 3 a fl|C*X/CV* 

*Us mmmmmm 3 an. mmstimai 
3 5i,z£*)im2tix%$>ti&m*mmvx, ^m^e 

[00 7 6] l\cr>£o%ffif&lZ}5^X, ^JRSSPT 3 lh 

-ft1i£ J5T5£fgBl*l lzjEmt,zW*b& Z k #-e# a . 
[00 7 7] (Hi OMffi&m) Hl4tt*?fiBHtC«4 
IS 1 0 |ISfi^®O«l^®Stm«"jS«"^S^)«^0. 0 1 

5 {i0 1 4 ^)ffljefMR»^ffla«^iB^EiT'ft o , zti 



bcvmzmm L%wt>m i o mm&Biz~-~>\ ^xmmt 

[ 0 0 7 8 ] H 1 0lS*^<^«SHWttTj6fl3HI 
14. 0 1 4 £^-r«k o tc, nm®;S&m*T 1 k . W.ffiWM 
2k. *a5Sft»3fc, Hjg3-f^4k. f&H#56k£ 

[0079] mnm»7 j i4. H9^&toBask<offi5i£ 

k LT . 015 4 9 t. H^S«»7 3 4 £4 & 

mwm. (f 3) jwwk»7 3 1 hcioTW^fiss: 

fl3Btc*J{t4±RR<?5HI!dR ( f 4 ) k^L<&S4?£ 

[0 080] iOctdt. !IS»iB»7 3 4fc:J:&ffl» 
^£»§K7 3 1 hfcJ:-3"r*JRR§*ift3Efl:KC*J»t* 

d fc'ffC. «l«3RSrtflliRfirt fcW* & - k . ©JAP 

[0081] (HI 1 Ittti&lff) 01 6J4#J6B8W*4 
HI lHIS®ffiOil«®Sc«W^T^SOffi^0. 01 
7 {40 1 6 C7)ffi^ iqXffl(7)»fmHBSrc* 0 . Ztlt>CT) 

0^#^L^*^m imm&Biz^xwM-h, 
{4. 0 1 6 tc^-ri 3 1 , mmmtxmi 1 1 , i%u 

2k. «^J^3k. B6i@n-f^4k. ^H^6kSr 

±m&mmim<v o -hmnm 1 njs^«k mmizm 
mimimmtmm~tz>mm®m7 \itfm&&iti 

Xffif$.ZtX.X^2>. 

[0083] *JffllllISS7 k(4. % 1 Mt&MM k OffljS^ 
k LT . f&S» 6 tc 4 S fHHl^<0ffliH» k ftJGBgB 7 3 
1 atJ:oTMBII$*L4SEftBfc:fett*±IR*fcttTIR 

nrnmLbtfimLK. rnmsms^^wwim^hb 

m%ZWrit. m*^mtl3coai^S:iSStiJ^i (0"C(4 
r^<ij ) tc-^tS-»*r4ai^Rr3e»7 3 6 StJ^WJ 

»ni»7 3 artfcrsfec^Ti^*. ^fc. ai*^r^ 
7 3 6t4. mzt&msi6<nmjimty)mmk*3MLz 

[0084] i^fcJ: 0 . 9HB®#t:m-&ffl»3R<^W 

iJV^Tt. aj^JT»na5»7 3 6fc:J: | 9$fefc:ai**SaW 

[0085] (HI 2 9Etim) 0 1 8(4*«Wtffi* 
HI 2^]!ffe^<7)l!!l«ffiSrtl^m«"^«^«^0-CS> 
0 . i <O0* #BS L^r^^H 1 2 HSS®*SU;:oi iJBj 

[ o o 8 6 ] m 1 2iii*^<oM«aawfl"jSfliis 

(4.018 t^-T 4 d 4g«ffiJ!c©:T 1 k . itsS[«ii 
2k. «*3Sft»3k. iJitarM ;i^4 k . ^SS6kSr 
HI lSas»JBkH*fc:ffli. HI imtmiRttmt 
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[0087] mw\s\mmi±. m 1 1 mtmmt^mm 

[0 0 88] .KOidC W.^mm2frbliijlZil&m 

[0 089] (hi 3mtmm) mi 9ii*muz&& 
mi 3mmm&mmmimtt<mmw<7)mf8mx'fo 
o , z cvmzmm l&#£>h 1 3 mm&miz^ ^x mm 

(1119 iztjki- X o lz. *im«£Sfc©:T 1 h . ltteS«i!S 
2b. mjJ$m$*3b. W}M^JJl-4b. %M&6b* 

mi i mtmmt mmizmt . mi i^w»tfflst 

[009 1] $iJfJP[Hl8&7nUu |gl lUM^MtOffia 

^tiJ^C-gC§^l.tiJ^l^r^7 3 6b 
I). 

[0 0 9 2] ^Oiat. fS^6£4;.5>£M-f-?)x 

i-x ^ MfflisP7 3 1 at* itxtH^«r 

^gP7 3 6 b £#tfJMigMMs]g&7 3 acOJii^tffUS 
3§6toltfLT<7)^i:3:9, JU#ciSc^-f[:£-gr#>TTi- 

x>f zmbthz tx\ m^m^x'^fK^ta^^ 
wzn%3-$>z\ttfxz&. ^£K>. ftmm^izttLx 
mmsiMwti£xf7 : 3--T < ufflzmn-t&tmx-tts 
cox\ &%%mfox'^&\^ft^mm$:m'£.'?hzt 

[0093] (mi4mmmm) m2oittmnizmz, 
m 1 4 mmmm^mmsm^i^mm^m^m. 02 
1 am2 ocommmzx ^xfflmzti&mmswmwm 
xh 0 , ztit>(?>mzmmL*rfc?m 1 4Hifito 
^xwmth. 

[ 0 0 9 4 ] m 1 4mimmc?>mnmi&m7)mmw. 

02 0 iz^-tx o iz. mmmttcmn 1 1 . rn.rn.mm 
2b. mjj$8m3t. mm?j)\s4t. %m&6t* 
±Mi&mwm<r> 0 -hmum 1 mtmmt fflmizm 

mimimmtttM^6®m®m otfm?>-&&ti 
xmm.zitx^&. 

[0095] mmsmote. mimrnmt^m^ 
t lx . mmmmzm-hmmL<rmit^znnh±m 

£l 5 0~2 0 0kHz<7)ratfOffi(C$lJ|lR-rS$iJ|Iggi57 3 
1 i £-£-A/C^£ (H2 1#H) „ 

[0096] -f&iz, mj)$£®$*<v%)mu;.mmktfm< 
ntmwmmi 2 0 k h z — 1 0 0 k h z mm.x$> & . 



[0097] m^tzXht, M«* ! 100kHz 

-200kHz xhtm . mm? -r ivvyzmAttm^m 

Bm&com^tfmmx'* hzb tfivm Ltz. 
[ 0 0 9 8 ] m 1 4mimmco£ 5 iz. smm-^tztt* 
&mm!Lcr>mtmiz&ifh±m£ i5o-2ookHz 
<r>mcomzmm?h zbizi<o. ign-f/K^Ma* 5 

f&nmmm&cDm^-tfmmx'Z . mnwrnttMimw 
z&mizmm-t & z t & . 

[0 09 9] (HI 5HJ6^®) S2 2ti2|s:^Bfl^^ 

hi 5mifoMm<7mmwficmz&tmm.<?>mjm. 02 

[ 0 1 0 0 ] H 1 5?g£mi^ttflH&OTjfiCT$giE 
14, 02 2 tc^-Ti p iSttSISfclK:T 1 i: , WffiMM 
2b. i^]«3fc, H&fi3-f^4i:. ^Jill6i:$r 

±m&mmBM<7> o -hmuf m 1 mtmmb mmizm 

mimtmmbtt&tmmmm pff&?>-&tti 
xm&&tix^&. tifSL. «*^^3t4. mtim 
2 5coimmf$,km®iz. -*t*>*>f 7fy^Q 
i, Q2^^t^h-r^»„ 

[oioi] mffl®s&7pii. mimmmbnwm}. 
bLx. mm^z^zmiiiJjcDmmL^imiztsiir 

>f ^4 i: zmffir?z>%m±.iz&\,^xx4 "/^■v7 h m z ?-<7> 
ai^ta t is^js Ac?>nKb m^m^ mmz-t h 
( mwttnitmmt o c-r* ) <t a *s«asfc:R« 

$ixT^-l»$iMgP7 3 1 j t^TV^*. 
[0102] CcdJ; 3 fc. fH8aj*<0ffllHR<^blifc: 

imx'cr>§!)ft<vm±, &£H£>£imiK&cr>m&. mij 
$zwm 3\zs.h mwmx*<mm\&mm. mmmm. 

[0103] (hi emmm) 112 4\±*%mnz&& 
hi 6mmBm(?>mmw%mmtmwcr>ffif8MX'$> 
c:coES:#HgL^**^Hi 6mmmiz^xmm 

[ o i o 4 1 h 1 6mmm^mmmcm7jmmm 

it. 02 4 fc^-T i o tc. Hm«iK©:T 1 b . W^tSM 

2b. mji$m$s3b. m&z4)i>4t. ¥tffi%6b* 
jjB#nffc»!fflW) a *>0ijx. if h i msmmt mmzm 
t. mimtmmbttm-z®)w®8&7 <iwm*-&tti 

[0105] ®m®ffi7 mmimmb(7)ttm& 
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t tx . ~mn®m&x'$mt&mfe$m&7 3 a t . 

£ *>fflj£fH68P 7 3 4 tc J; S jgiftiSc k HHgf 6 fc: <k S 36 
«S^ffl«a»k *il^4SiSaWtiM»7 3 5 k Sr£ 
fcfc-£tfk HII. fMH8B7 3 1 afcffcb*iWRBS7 3 
1 kSr-fU/C^S. 

[0106] io$ijiigP7 3 1 kii. ^2mmmmtm 

MM* fyWiZ ±20 %<0ffl«3R<0KHrt fcfMK U St 3 
HSBBJBk|3|ttfc. ^i«8*JfflfllI»7 3afc:J:oT«!l» 

iSC$IJfB«7 3a(i mmSLim»7 3 5fc«fc DibK§ 

RfcfflHH-*. -et-C. HJg3WB»7 3 4feJt*JB8Hfc 
#JRBgff7 3 1 ktioTMIRSiiSS&fUitciitt* 

[0 107] ^ £0 ± 3 «t ^> «H i: J; 0 . 
»3<9ffl:fi<9SaMBk, **aai»3<^l3IK3WW>SS 

*ft*Wi:"C$ Sid tcSr4 . *S*ESfe®:T 1 co^Tlu 

as&i* 3 <a«i»»*w* tfasr & <t a s t, . 
awarffl«srt?«*saft» 3 simps* h z t #-e# 
i) . Hiea w ^4 fe^tr* a^ja^^™#afc<fc 0 

a. 

[0 10 8] 

imcommz. azmxlx% 

jiiz$zm-f&mji$m%sb. znmft&msizz^xsz 
mztLK&mwinji z^iixmimmmwrniitzmmm 

summit txftji-t&ftffi&t. mtmti^m^ 

k, i^as^«*at=j:oTiw»$*i*si«»<^ 
^mm^mmi.^mm^m^mMzmmth z t 

[0109] ff*^2iat6co%Hj{i, mem 1 terno*! 
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[oho] mim3tm^>^m. wm 1 *fcii2 

rttc«9RR , r S i k . Buia»JIK#S(is H«IB4S«ffifi5c«*T 

£»t"t , MIB^«ffiScmw^T^fcl6^-f'a Z k , 

16** fcttfH#?8fc: J: 4 IHett»*St-«: 
^#±L. *tf«S**«tt-6*"CIMW4ik, lute 

m^comwimn&iuzttLxTmmmicox- zmmtz 
ztcr>^-ftifrX'fo&(7)X\ mmwmttcojmm&x' 
m&h m iHft««BBrt tawR-t* - k t i o „ *m®st 

^■T'fc. M«^ffl«R"C«*Sa««*»ff$-tir4ik*« 

irttiiwf, mnwtmicDm'&nmmsftx 

•f&mm^KK&bbiiiz, itiDmmkcogmizxz, 
m^mm<mm<mi : *m<zbif i x**&. mm.*®. 
tfgmmzwfe*w±. t-en* x-mm-z z. b ic«t o . 

«i.0T. Mme!«*T<7)^:TB#kjt^, 

RBJ^^iaco ^ 2r MRS^T -i» £ fcfc J: 0 . ffl^ffl < 
«SBSW»#S ! 5rk*<o«jat*W«fc:^S Z b **"C# 4 . i>J 

oosaaww«#a* k'^^srfsac-rs ; k *«-c# 
[oin] wm.A.m&r&mt. mcmifrt>3<7) 

nk. *fe«iwB«iaaftiM«#att, -^fflaatca 
mt&mi£?m*®.. &£x/z<7)mj&ffi E tmz£&m 
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HrttciElB KflJW> & £ fc **T § & . 

[01123 wm.5wm%mt. m^m^m^m 

WX'Zh. 

[0113] m&m6iffi0)8m&. msMit^ 5co 

l»S«tc J: ft ja5«#^«adRk iBIEIWRR^atcJ: 
ai^JOiSS1@Sr^ < -Tft Cl t tfT* ft . 

[0114] mtm73&B&>mni* m^metm^m 
mmcmx£mmw<zi$\\x . mata^^^t. m 

i i: fc J: 0 . ftftSaftS^ft^^aii* 4 ^ 
ife^^&JS^ifc^flisShSrft. %«l^)fi- 

ft. 

[0115] m^8ism(r>%mit. m&m ifrhicr> 
^i^Mzmmvmmmmmttjmmw.t.zti^x . mi 
mm&mzj:^xMm2tiz>i^®mtoizj$v&±mi3. 

1 5 0 — 2 0 0k H zCDfflcr>fflmS(.X'fo&cr>X\ Wife? 

^m^m^-m^mmmmcrm^tmmx'^ , m«& 

ttWTjSmiBS' 3c«{cJH3S-r ft «! fc ft . 
[0116] »**9ie«tf>3MHtt. If 1^8« 

J:->T©JIS$fLft0rS®H(*ltt3ftftTf5S{±. fluiEA^ 

^{afflM^$ri§iffitc-tft i d zmmkizmfeztix <^ft 



aj^tMK mmwmkT<7)i&mtt<7>fa±.%t>v : izft}iijj 

[oii7] mimi oimnmnnmmwftmiMi 
mma. mtmn®&£%mtfAt:mxLx%$>mwm 
wmat. w.ffimjj* mii-t &w.m.wmt. nmmmz 
®l-> x wsMWiSfr knw^ttmmmh&s&k 
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